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Descriptions of the AirGI'S System

AirGIS — address based
Jensen, S.S. (1998): Mapping Human Exposure thid fir Pollution using GIS. Journal of
Hazardous Material8l/1-3 (1998), pp. 385-392.

Jensen, S.S. (1999): A Geographic Approach to MiadgHuman Exposure to Traffic Air Pollution
Using GIS. PhD Thesis. National Environmental Regeistitute, Roskilde, Denmark, 165-p.
www.dmu.dk/1_viden/2_Publikationer/3_Ovrige/rappot$SJIphd.pdf

Jensen, S.S., Berkowicz, R., Hansen, H. Sten.eHé&t (2001) A Danish decision-support GIS tool
for management of urban air quality and human exygss Transportation Research Part D: Transport
and Environment, Volum8, Issue 4, 2001, pp. 229-241.

Hertel, O., Jensen, S. S., Andersen, H.V., Palmdtewahlin, P., Skov, H., Nielsen, I. V., Sgramnse
M., Loft, S., and Raaschou-Nielsen, O., (2001). lHar&xposure to Traffic Pollution. Experience
from Danish Studies. Pure and Applied Chemistryl, V8, No. 1, pp.137-145

AirGIS — tracking based

Hertel, O., Jensen, S.S., Hvidberg, M., Ketzel, B&tkowicz, R., Palmgren, F., Wahlin, P., Glasius,
M., Loft, S., Vinzents, P., Raaschou-Nielsen, @ressen, M., Bak, H. 200&ssessing the Impact of
Traffic Air Pollution on Human Exposures and LingiExposures to Healthin Road Pricing the
Economy and the Environment, Springer, Berlin Heidelberg, pp. 277-299.

Description of Air Quality Modelsin the AirGI S System

OSPM:

Berkowicz, R., Hertel, O., Larsen, S.E., SgrenBEN, and Nielsen, M. (1997): Modelling traffic
pollution in streets. National Environmental Resbdnstitute, Roskilde, Denmarkefort in PDF
format, 850 kB).

Berkowicz, R. (2000) OSPM - A parameterised stpediition model, Environmental Monitoring and
Assessment, Vobb5, Issue 1/2, pp. 323-331.

UBM:
Berkowicz, R., (2000). A Simple Model for Urban Bgoound Pollution. Environmental Monitoring
and Assessment V@5, Issue 1/2, pp. 259-267.

Simple Urban Background (SUB) Procedure

Berkowicz, R., Ketzel, M., Jensen, S.S., Hvidbaéftg,Raaschou-Nielsen, O. (2008): Evaluation and
application of OSPM for traffic pollution assessinfm a large number of street locations.
Environmental Modelling & Software, vat3 no. 3, pp. 296-303.

OML-Highway

Jensen, S.S., Becker, T., Ketzel, M., LgfstramOiesen, H.R., Lorentz, H. (2010): OML-Highway
within the framework of SELMAGIS. Final Report. Natal Environmental Research Institute,
Aarhus University, Denmark, 26 p, NERI TechnicapBe No. 771.
http://www.dmu.dk/Pub/FR771.pdf.



Emission factors

Ketzel M., P. Wahlin, R. Berkowicz and F. Palmg(2003): Particle and trace gas emission factors
under urban driving conditions in Copenhagen basestreet and roof level observations.
Atmospheric Environmer87, 2735-2749.

Berkowicz, R., Winter, M. and Ketzel, M. (2006):affic pollution modelling and emission data.
Environmental Modelling & Softwar2l, 454-460. @oi-Link)

Ketzel, M., Omstedt, G., Johansson, C., Durinq?dhjola, M., Oettl, D., Gidhagen, L., Wahlin, P.,
Lohmeyer, A., Berkowicz, R. (2007): Estimation aradidation of PM ¢/PM;, exhaust and non-
exhaust emission factors for practical street pioifumodelling, Atmospheric Environment, véll
no. 40, pp. 9370-9385.

Model validation intercomparison

Ketzel M, Berkowicz R, Hvidberg M, Jensen SS, RhageNielsen O. (2011): Evaluation of AirGIS -
a GIS-based air pollution and human exposure madedlystem. International Journal for
Environment and Pollution. (In press).

Berkowicz R., M. Ketzel, G. Vachon, P. Louka, J®Rsant, P.G. Mestayer and J-F. Sini (2002):
Examination of Traffic Pollution Distribution in®treet Canyon Using the Nantes'99 Experimental
Data and Comparison with Model Results. Water,ahid Soil Pollution: Focu® (5-6), 311-324.

Ketzel, M., Berkowicz, R. and Lohmeyer, A. (200Cpmparison of Numerical Street Dispersion
Models with Results from Wind Tunnel and Field Me&asnents, Environmental Monitoring and
Assessment, Volumegb, Issue 1/2, pp. 363-370

Specific modelling issues

Traffic produced turbulence TPT

Ketzel, M., Berkowicz, R., Miiller, W.J. and LohmeyA. (2002): Dependence of street canyon
concentrations on above roof wind speed - implicetifor numerical modelling. International Journal
of Environment and Pollutioh7, 356-366.

Di Sabatino, S., Kastner-Klein, P., Berkowicz, Bitter, R. and Fedorovich, E. (2003): The
modelling of turbulence from traffic in urban disgien models — Part I: Theoretical considerations,
Environmental Fluid Mechani& 129-143.

Kastner-Klein, P., Fedorovich, E., Ketzel, M., Bankcz, R. and Britter, R. (2003) The modelling of
turbulence from traffic in urban dispersion modeBart II: Evaluation Against Laboratory and Full-
Scale Concentration Measurements in Street Canfonvé,onmental Fluid Mechani& 145-172.

Model applications:

OSPM

See Referencesin:

Kakosimos K.E., Hertel O., Ketzel M. and Berkowigz(2010): Operational Street Pollution Model
(OSPM) - a review of performed validation studisg future prospects. Environmental Chemistry,
485-503.

Soll-Johanning, H., Bach, E., Jensen, S.S. (2QQ8)g and bladder cancer among Danish urban bus
drivers and tramway employees: A nested case-dasitrdy. Occupational MedicirsS: 25-33.



Raaschou-Nielsen, O., Hertel, O., Vignati, E., Bericz, R., Jensen, S. S., Larsen, V.B., Lohse, C.,
and Olsen, J.H., (2000). An air pollution modeldise in epidemiological studies; evaluation with
measured levels of nitrogen dioxide and benzengndbof Exposure Analysis and Environmental
Epidemiology 10, 4-14.

Application of OSPM/AIirGIS in Epidemiological Stuedis

Raaschou-Nielsen, O., Andersen, Z. J., Hvidberg Jkhsen, S. S., Ketzel, M., Sgrensen, M., Loft, S.
Overvad, K. and Tjgnneland, A. (2011): Lung Carineidence and Long-Term Exposure to Air
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Term Exposure to Traffic-Related Air Pollution: ARbrt Study. American Journal of Respiratory
and Critical Care Medicin#83, 455-461

Raaschou-Nielsen, O., Bak, H., Sgrensen, M., JeSséh, Ketzel, M., Hvidberg, M., Schnohr, P.,
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Application of AirGIS in Air Quality Assessment andlanagement

Jensen, S.S., Ketzel, M., Berkowicz, R., Hvidbég,Hgj, J. 2009Cleaner transport technology
most efficient to ensure compliance with 2010,Ni@it values in Copenhagen, Denmark
International Journal of Environment and Waste Management, vol. 4 no. 1/2, pp. 179-196.

Hertel, O., Hvidberg, M., Ketzel, M., Storm, L. &disgaard, L. (2008): A proper choice of route
significantly reduces air pollution exposure — Adt on bicycle and bus trips in urban streets.
Science of The Total Environment 389: 58-70.



